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INTRODUCTION
During the last two decades, heterometal alkoxide and related systems have been the subject of great attention in the field of material science, owing to the favourable properties manifested by these derivatives which make them useful precursors for the preparation of advanced ceramic materials /1-6/. An additional motivation for the preparation of heterometal alkoxide complexes has been the structural diversity /5,7-ll/ that such complexes display. In continuation of our ongoing research programme, dealing with synthesis and characterisation of novel heterometallic alkoxide corrdination systems derived from polyhydroxy alcohols like glycols, di-and triethanolamines /12/, we report in this paper the synthesis and spectroscopic characterisation of heterometal complexes of aluminium containing oxovanadium(V) species. The present study assumes further importance, because only few examples of heterometal alkoxide complexes containing aluminium and an early 3d 0 transition metal such as AlZr(OPr') 7 /13/, Α1 2 ΖΓ(ΟΡΓ') ι0 /13/, Al 2 Hf(OPr') 10 
Synthesis and Spectroscopic [1R,NMR('H, 27 Al and 51 V)]Characterisation of Heterobimetallic Glycolate

EXPERIMENTAL
All experiments and manipulations were conducted under moisture-free environment using oven-dried glass apparatus fitted with interchangeable quickfit joints. Analytical grade (Merck or s.d. fine Chem. India) reagents and solvents were made anhydrous using literature procedures /16-18/. Glycols, diethanolamine (HdeaH 2 ), and /V-substituted diethanolamines (RdeaH 2 ) were dried by refluxing over Al(OPr') 3 , followed by distillation prior to use /17,18/.
Al(OPr') 3 1191 and VO(OPr') 3 /20/ were prepared by the literature methods. Aluminium was determined as oxinate /21/ and vanadium by redox titration method 1221. Nitrogen was determined by Kjeldahl's method
1211.
IR spectra (4000-400 cm"') were recorded as Nujol mulls or KBr pellets on a Nicolet Magna 550 spectrophotomer. 'H, 27 Al and 51 V NMR spectra were recorded on a JEOL AL300 FTNMR spectrometer in CDCI3 using TMS (internal), aqueous solution of aluminium nitrate (external), and VOCl 3 (external) as references, respectively. Microelemental (C, Η, N) analyses were performed on Perkin Elmer 2400 CHNS/O analyser. Molecular weights were determined by freezing point depression method in benzene solution. 
Synthesis of Homometallic Precursor Complexes
Synthesis of Heterobimetallic Complexes (2) -(9)
As the complexes (2)-(9) can be prepared in a similar manner, details of only two typical complexes (2) and (6) are given below for the sake of brevity.
To a colourless solution of (la) (2. yielded quantitatively a brown sticky solid compound (2), which was recrystallised from «-hexane at -20°C to obtain (2) as a red-brown semi-solid in 2.39 (60%) yield. Analytical details are given in Table 1 .
Adopting the procedure similar to that used for (2), complexes (3)-(5) were also prepared using appropriate reactants in 1:1 molar ratio. Preparative and analytical details are summarised in Table 1 .
Al(Hdea) 2 {VO(OPr%} (6)
A colourless benzene (~ 10 ml) solution of VO(OPr')3 (2.01 g, 8.23 mmol) was added to a colourless suspension of (le) (1.93 g, 8.24 mmol) in benzene (~20 ml). The resulting reaction mixture was allowed to stir at room temperature for ~ 4 h, during which a yellow homogeneous solution was obtained. Volatiles were removed under reduced pressure to obtain the title compound (6) as a yellow solid (3.37 g, 98%). Recrystallisation at -20°C from a 1 : 2 mixture of dichloromethane and n-hexane afforded the analytically pure complex (6) as a yellow solid in 2.69 g (78%) yield. Analytical details are given in Table 1 .
Using a procedure similar to that for (6), complexes (7) -(9) were also prepared from appropriate reactants in 1:1 molar ratio. Preparative and analytical details are listed in Table 1 .
RESULTS AND DISCUSSION
Precursor homoleptic glycolate and diethanolaminate complexes of aluminium have been prepared by the All of these heterobimetallic complexes (2) -(9) are coloured (red, yellow or black), soluble in organic solvents (e.g., benzene, toluene, tetrahydrofuran, dichloromethane, and chloroform), and show monomeric nature (Table 1 ) in benzene solution.
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Spectroscopic studies
Infrared spectra
Heterobimetallic complexes (2) -(9) show infrared absorption bands (Table 2) 
NMR spectra
'H NMR spectral data presented in Table 2 
